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(54) Improvements in or relating to locking apparatus 



(57) The device for a transport containercom 

and a block 26 and is integral with a cap orcrosshead 30. The block 26 is secu red to a deck or other support surface of a 
vehicle. A secu rem ent eye of a container supported on the deck receives the head 30 and block 26 therethrough, the 
relative orientations of the two parts ensuring the container cannot be raised relative to the deck or other support 
surface due to engagement of cap or head 30 in the eye. Operation of a tommy bar received through opening 48 in shaft 
28 reorientates cap or head 30 to allow removal of the container from the support surface (and attachment of another 
container) assuming the same operations are conducted in relation to any other device used to provide container 
secu rement Orientation change displaces a captive steel ball disposed in bore 36 which operates switch 40 whereby an 
electrical signal is generated (either on depression or elevation of the steel ball) to activate a visual or audible alarm or 
to operate a brake system of the vehicle. 
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SPECIRCATION 

Improvements in or relating to locking apparatus 

5 This invention relates to locking apparatus and in 
particular to locking apparatus for securing contain- 
ers, e.g. so-called ISO containers, in position on their 
support surfaces. 
Conventionally, an ISO container is provided at its 
10 four bottom corners with horizontal plates provided 
with apertures or eyes. A vehicle's support surface, 
e.g. the deck or hold floor of a ship or the load platform 
of a lorry or trailer or of a railway wagon or bogie, is 
provided with locking devices for each such comer 
15 plate. Each locking device (hereinafter called a "twist- 
lock*) comprises a rectangular block fixed to the 
support surface and relatively insertable into a said 
plate aperture or eye, and a rotatable shaft extending 
through the block and provided at its upper end with a 
20 rectangular "cross-head* which in one angular posi- 
tion (corresponding to the open or unlocked condition 
of the twistlock) is likewise relatively insertable into a 
said plate aperture or eye and in another angular 
position (corresponding to the locked condition of the 
25 twistlock) overlies the periphery of the aperture or eye 
to prevent relative withdrawal of an inserted block- 
Since the twistlocks have to be manually rotated 
into the locking position, e.g., by the driver of the 
vehicle, correct locking procedures can be forgotten 
30 or ignored. Furthermore, even when correctly per- 
formed, it is possible for vehicle vibrations and/or 
travel over bumpy terrain to effect a rotation of the 
twistlock from the locked position to the unlocked 
position (this being more likely where any detent 
35 mechanism provided to retain the twistlock in its set 
position has become loose, e.g. by wear). In either 
case, if one or more of the twistlocks moves to, or is 
left in, its unlocked position, it results in a substantial 
reduction in the restraint against a container falling off 
40 from the vehicle whilst in transit (which has been 
known to occur). 

It is therefore desirable to improve the security and 
safety of container locking apparatus. 
According to one aspect of the present invention 
45 there is provided a twistlock having a locked condition 
and an unlocked condition and incorporating an 
electric switch operable to provide an electric signal if 
the twistiock's condition is changed. . 
Preferably the twistlock is provided on a wheeled 
50 vehicle having a compressed air operated braking 
system, the latter including a reservoir for compress- 
ed air provided with an outlet controlled by a solenoid 
valve, said electric signal being supplied to the 
solenoid of said valve. Such an arrangement makes it 
55 possible for the vehicle brakes to be automatically 
applied if a twistlock is in its unlocked condition. 

Advantageously, said reservoir outlet is a calibrated 
bleed hole providing a predetermined rate of airflow 

60 therethrough when the solenoid valve is open. This 
can provide for a progressive application of the brakes 
and avoid any sudden brake application upon a 



twistlock moving into its unlocked condition. 
Preferably said signal is provided upon a change 

65 from the locked condition to the unlocked condition. 
Conveniently, four said twistlocks are provided, one 
for each bottom comer of a container. Where the said 
signal is provided upon a change from the locked 
condition to the unlocked condition, the four electric 

70 switches are preferably electrically connected in 

parallel. If, in an alternative arrangement, said signal is 
provided upon a change from the unlocked condition 
to the locked condition, then the four electric switches 
are electrically connected in series. 

75 By way of non-limiting example, embodiments of 
the present invention will now be described with 
reference to the accompanying drawings of which: 

Figure 1 is a schematic perspective view of a 
twistlock according to this invention; 

80 Figure 2 is a schematic representation of a tractor 
unit and trailer unit of an articulated road vehicle 
provided with a compressed air operable braking 
system and incorporating four of the twistlocks shown 
in Rg.1; 

85 Fig. 3 is a schematic cross-sectional view of a detail 
of the part of the braking system shown in Rg. 2, and 

Figure 4 is a schematic representation of the load 
platform of a railway wagon or bogie incorporating 
four of the twistlocks shown in Rg. 1 . 
90 A conventional ISO container (not shown) provided 
at its four bottom comers with horizontal plates 
provided with apertures or eyes, is to be supported by 
and carried on the load platform 20 of an articulated 
lorry's trailer unit 22. The tractor unit of the articulated 
95 lorry is shown at 24. The trailer unit 22 is provided with 
four locking devices 25 for the four comer plates. Each 
locking device 25 is a so-called a "twistlock* and 
comprises a cast iron rectangular block 26 fixed to the 
support surface and relatively insertable into a said 

100 plateapertureoreye,andacastironrotatableshaft28 
extending through the block and provided integrally at 
its upper end with a rectangular cast iron "cross- 
head" 30 which in one angular position (correspond- 
ing to the open or unlocked condition of the twistlock) 

1 05 is likewise relatively insertable into a said plate 
aperture or eye and in another angular position 
(corresponding to the locked condition of the twist- 
lock) overlies the periphery of the aperture or eye to 
prevent relative withdrawal of an inserted block. A 

110 substantially square, cast iron unit32 is retained 

immediately beneath and in surfacial contact with the 
block 26 by means of a cirdip (notshown), the unit 32 
providing a collar for the shaft 2a The unit 32 is 
provided with two bo res 34 at right angles to one 

115 another. A detent mechanism is provided between the 
shaft 28and the unit 32, this detent mechanism 
comprising a steel ball urged resiliency away from the 
shaft against the inner surface of collar unit 32 and for 
cooperating engagement, selectively, with the inner 

120 end of oneor other ofthetwo bores 34. 

When one of the bores 34 is thus engaged by the 
detent the "cross-head" 30 is directed longitudinally 
and co-directionalry with the longitudinal direction of 
the block 26. Preferably, the dimensions of the two 



The drawing(s) originally filed was (were) informal and the print here reproduced is taken from a later 

filed formal copy. 
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parts 26,30 are such that in this position — which " 
corresponds to the open or unlocked condition of the 
: . twistiock — the two parts are coextensive with one .' 
another (when seen in plan view) so as to facilitate 
5 passage of the container's^ pertured bottom plate 
over both these two parts. When the other bore 34 is 
engaged by the detent the "cross-head* 30 is directed 
as shown in Fig. 1 to extend eccentrically with respect 
- to the block 26, with its longer dimension at right- 
10 angles to the longer dimension of block 26 and of an 
. extent such as to straddle across both longer sides of 
- the rectangular aperture in the container's bottom 
horizontal plate. This latter position corresponds to 
the locked condition of the twistiock, 
15 A cross-bore 48 is provided at the lower end of the 
shaft 28of each twistiock 25 rrito which a tommy-bar 
(not shown) can be inserted for facilitating rotation of 
theshaftto change the twistiock's condition from 
locked to unlocked or vice versa. 
20 In accordance with the present invention each 
twistiock 25 is provided with an electric switch to 
provide a signal as the twistiock's condition is 
changed. To this end,the block 26 of each twistiock 25 
is drilled to provide a vertical bore 36 extending 
25 downwardly from its upper surface 27 arid communis \ 
eating wfth a horizontal lateral bore 38. An electric 
. switch 40 is inserted in vertical bore 36. The electrical 
leads forthe switch extend outwards through the 
lateral bo re 38. An operating member, e.g. a spring- 
30 loaded captive steel ball, is provided for the switch 40, 
- . tills operating member protruding out of the vertical 
bore, i.e. projecting above the surface 27, so as to be 
engageablebythe "cross-head" 30 (oratleastthe 
underneath surface 29 thereof) when the latter is 
35 rotated from the position shown in Rg.f to the 
position it adopts when the twistiock is in its open or 
unlocked conditioned thus effect operation of the 
switch. 

In Rg. 2, the four twistiocks (25) are referenced 

40 14,T5,16/f 7 and th err electric switches (401 are refer- . 
enced respectively. 733,10. Each of theseswftches 
has one terminal connected to the vehicle ignition 1 
(located in the tractor unft 24hh rough a plug and 
socket connection 4,5 and a wiring connection block & 

45 The otherterminal of each switch 7-10 is con nected via 
a wiring connection block 1 1 to one end of the 
solenoid 1 3 of a solenoid valve 44. As shown in Rg. 3, 
the solenoid valve 44 comprises an armature rod 43 
* provided with a rubber sealing ball 41 that seats 

50 against and controls a calibrated bleed outlet hole 42 
from a compressed air reservoir 1 2 of the vehicle's 
braking system. Theother end ofthe solenoid 13 is 
electrically connected via plug and socket 4,5 to 
. series-connectedvisualahdaudiblewamingdevices 

55 23 (e g. a light bulbandabuzzer),fittedtothe . 
dashboard in the driver's cab oh the tractor unit 24. 

In use, rf any one of the twistiocks 14-17 is moved 
from its locking condition to its open condition (in 
which a container could become disengaged there- 

60 fromLthe associated "cross-head" 30 will operate the 
switch 40 associated therewith (i.e. one of the 
switches 7-10). rf attiiattime the ignition 1 is on, a live 

' circuit will be completed whereby the warning devices 
23 and the solenoid 13will be operated. This last will 

65 lift the sealing ball 41 off its seating on bleed hole42 



against the action of the valve-closing spring 45. By 
appropriate calibration of the bleed hole 42, the rate of 
air flow thereth rough can be set to provide a - 
predetermined time lapse before the brakesere 
70 automatically operated. This ensures trie vehicle 
. cannot be driven until each of the twistiocks 25 (or 
14^17) is manually turned to be in "its locking condition/ 

It will be noted thatthe visual and audible warning 
devices 23 are activated as soon as the circuit of Rg. 2 - 
75 is closed and goes I ive (by clpsu re of the ignition " , . : 
switch 1 and any one ofthe twistiock switches 7^1 uju ; 
However, application of the brakes only occurs after.; : " 
elapse of a delay period. This provides an additional . 
safety measure in the event that a twistiock switch is 
80 closed whilst the vehicle Is in motion since any . 
unexpected sudden brake application could be .- 
• dangerous, It will also be appreciated that in normal 
use, i.e. with all the twistiocks in locked condition, the., 
circuit of Rg. 2 is non-live whereby the solenoid is 
85 unergised. Accordingly any tendency forthe solenoid 
to bum out is minimised. : 

Conveniently, the solenoid employed may be of the 
kind used for a vehicle starter motor. Advantageously, 
- the bleed hole to the reservoir may replace the usual 
SO drain tap provided at the reservoir bottom. 
Itwillbefurtherappreciatedthattheabove- 
described embodiment of this invention is also 
su'rtablefor other vehicles, e.g. fixed-platform lorries, - " 
ships, railway wagons or bogies, anrfso ob, as well as 
95 the articulated lorries described.injrtbermore, the ;;. 
arrangement _may be simplified and not involve 
automatic applicationof the brakes but for example, ':' 
. " merely provide a warning signal (be it audible and/or 
. visual). In such a case, the circuit could be modified. 
100 such that the switches 7-10 were electrically con- 
nected in series with one another (ratherthan in 
parallel as in Rg. 2) and also in series with the ignition' 
switch Iwherebythevehrdecannotbestartedrfany ; 
one ofthe twistiocks is in Ms open or unlocked 
105 condition. 

Rjrexample, in the embodiment of Rg.4four. 
twistiocks 25 are mounted at the appropriate corner . 
locations ofthe platform 52 of a railway wagon or ""- 
bogie unit. The four electrical switches 40 ofthe 
110 twistiocks 25 are connected in series via one or more 
connection blocks 56. A battery 51 is mounted on the 
wagon, e.g. to the underside of its load platform 52, 
and is connected to one end of the series of twistiock 
switches 40. The other end of the series of twistiock 
115 switches 40 is connected to an audible (or visual) 
alarm device 54. The latter may be mounted on the 
rairwaywagon,toprovideatotallyself-contained 
system. Alternatively, device 54 may be a connector . . 
fbrcoupling to a separate alarm device located in the/ "" 
120 cab ofthe railway traction unit and serving for several'.. 
. similar railway wagons. 

Such an arrangement is permanently "live". To 
avoid this the battery 51 may be connected to said one . 
end ofthe series-connected switches 40 via a key- 
125 operable electrical switch 53. The key-operable switch 
53 is also mounted on the wagon's load platform 52;*.; 
- and may conveniently be ofthe "semi-captive" type 
which on ty permferemcrva^ 
the switch 53 is turned ON by the key and otherwise 
130 retains the key captive in the switch 53. 



CLAIMS 

1. A twistiock having a locked condition and an 
unlocked condition and incorporating an electric 
switch operable to provide an electric signal if the 

5 twistlock's condition is changed. 

2. A twistiock according to Claim 1 mounted on a 
load supporting platform for an ISO container, the said 
electric switch being connected to an alarm device 
responsive to the application or removal of said 

10 electric sig nal. 

3. A twistiock according to Claim 1 orClaim2, 
wherein said twistiock is provided on a wheeled 
vehicle having a compressed air operated braking 
system, the latter including a reservoir for compress- 

15 ed air provided with an outlet controlled by a solenoid 
valve, said electric signal being supplied to the 
solenoid of said valve. 

4. A twistiock according to Claim 3, wherein said 
reservoir outlet is a calibrated bleed hole providing a 

20 predetermined rate of air flow therethrough when the 
solenoid valve is open. 

5. A twistiock according to any preceding Claim 
wherein said signal is provided upon a change from 
the locked condition to the unlocked condition. 

25 a Atwistlocksubstantialryasheretndescribed 
with reference to and/or as illustrated in Figure 1 of the 
accompanying drawings. 

7. Fourtwistlocks each according to any preceding 
Claim and located one for each bottom comer of a 

30 container. 

8. Fourtwistlocks according to Claim 7 when 
dependant from Claim 5, wherein the four electric 
switches are electrically connected in parallel. 

9. Fourtwistlocks according to Claim 7, wherein 
35 said signal is provided upon a change from the 

unlocked condition to the locked condition, the said 
four electric switches being electrically connected in 
series. 

10. A load platform to support an ISO container, 
40 said platform being provided with container locking 

equipment substantially as herein described with 
reference to and/or as illustrated in the accompanying 
drawings. 



Printed in the United Kingdom for Her Majesty's Stationery Office, 8818335, 
10(88 18996. Published at the Patent Office, 25 Southampton Bu i l di ngs. 
London WC2A 1 AY, from which copies may be obtained. 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 
FERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 



IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 




